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Food and Drug Administration
Rockville MD 20857

AUG 24 1999 N~
NDA 20-062/5-027

Marion Merrell Dow (Europe) AG
as General Partner of

Carderm Capital L.P.

c/o Westbroke Limited

Attention: Mr. Carlos A. Austin
Richmond House

12 Par-la Ville Road

P.O. Box HM 1022

Hamilton HM DX

Bermuda

Dear Mr. Austin:

Please refer to your supplemental new drug application dated January 7, 1999, received J anuary
11, 1999, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Cardizem CD (diltiazem hydrochloride) 180, 240, 300 and 360 mg Capsules.

We acknowledge receipt of your submissions dated May 11, June 18, and July 27, 1999. Your
submission of June 18, 1999 constituted a complete Tesponse to our May 7, 1999 action letter.

This supplemental new drug application provides for a new dosage strength, 360 mg Capsules.
The formulation of this new capsule strength is slightly modified from the other approved dosage

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature].

We have completed the review of this supplemental application, as amended, and have
concluded that adequate information has been presented to demonstrate that the drug product is
supplemental application is approved effective on the date of this letter.

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.
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If you have any questions, please contact:

David Roeder

Regulatory Health Project Manager
(301) 594-5313

A Sincerely,

Sl YIZ.XIQ,,

Raymon! J. Lipicky, M.D.

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research
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NDA 20-062/5-027
Marion Merrell Dow (Europe) AG
as General Partner of
Carderm Capital L.P.
c/o Westbroke Limited
Attention: Carlos A. Austin
Richmond House
12 Par-la Ville Road
ary 7, 1999, received January 11, 1999, submitted
t for Cardizem CD (diltiazem HCI) 120, 180, 240

- -»

P.O. Box HM 1022
Hamilton HM DX
Bermuda
drug application dated Jany
'ood, Drug, and Cosmetic Ac
this new capsule strengtii ‘

Dear Mr. Austin;
Please refer to your supplemental new
360 mg Capsules. The formulation of
provable. Before this application may be

under section 505(b) of the Federal F
beling (FPL) revised as follows:

and 300 mg Capsules.
as amended, and it is ap,

We acknowledge receipt of your submission dated March 5, 1999.
osage strength,
proved dosage strength capsules.
submit final printed la

We have completed the review of this application,
approved, however, it will be necessary for you to
ected in the most recently approved labeling must be included. To facilitate

This supplement provides for a new d
is slightly modified from the other ap
The Storage Statement should be revised in the package insert and the container labels to read as follows:
permitted to 15-30°C (59-86°F) [see USP
e a highlighted or marked-up copy that shows the changes that are being

Store at 25°C (77°F); excursions
Controlled Room Temperature)].
it is the policy of the Center not

Xpect your continued cooperation

d
int for the 360 mg strength capsule at 25°C/60% RH and at

In addition, all previous revisions as refl
po
-month expiration date.

review of your submission, please provi
made.
Please note that stability data at the 12-month time
30°C/60% RH should be submitted in support of a 24
t been completed. At the present time,
are being validated. Nevertheless, we e
ten of which are individually mounted on heavy weight paper or

Validation of the regulatory methods has no
to withhold approval because the methods
to resolve any problems that may be identified
printed labeling,
g to the safety or effectiveness of this drug becomes available, revision of the

Please submit 20 copies of the final
similar material,

If additional information relatin
labeling may be required.
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Within 10 days after the date of this letter, you are required to amend the supplemental application, notify us of your
intent to file an amendment, or follow one of your other options under 21 CFR 314.110. In the absence of any such

This product may be considered to be misbranded under the Federal Food, Drug, and Cosmetic Act if it is marketed
with this change prior to approval of this supplemental application.

If you have any questions, please contact:

Mr. David Roeder
Regulatory Health Project Manager
(301) 594-5313

7
Sincerely yours,

Cz\ s‘/*(ﬂ

Raymond']. Lipicky, M.D.

Director B
Division of Cardio-Renal Drug Products -
Office of Drug Evaluation I

Center for Drug Evaluation and Research
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Prescribing Information as of
May 1999

CARDIZEM® CD

Labeling:
Reviewed by:

ibing Information a5 of May 1999

I’T‘pl

ROIZEM (diltiazem hydrochio-

) iS 2 caicium ion imflux intibitor
hannel

locker
antagonist). Chemvcally. diltiazem
hydrochionde is |

Spasm are inhibited by diltiazem.
2 Inanimal modets, ditiazem interferes
with the siow inward (depoianzing)
Current in excitable tissue. It cayses
Extilaon-contraction uncoupm n
vanous myocardial tissues out
changes in the configuration of the
action potential. Diltiazem produces
refaxation  of coronary vascular
smooth muscle and ditation of both
large and smajj coronary arteries at
drug levels which cause fittle or no
negative inotropic effect. The resyl-
1ant increases in coronary tiood flow
{epicartial  and subendocardial)
ocCur 1 ischemic and nonischemic
models and are accompanied by
dose-dependent decreases in Sys-
temic bivod pressure and decreases
in penpheral resistance.
H.

Uik other calcium channel antago-
fists, diftiazem decreases sinoatrial
and atrioventricular conguction in
isolated tssues and hag 2 negative
motropic effect in isoiateg prepana-
tions. In the mtact animal, proionga-
Yion of the AH interval can be seen at
higher doses.

In"man. ditiazem prevents onta-
neous and ergonovine-provoked
Coronary artery spasm. it causes 3
decrease in panpheral vascular resis-
tance and 2 modest fall in bioog
pressure in normotensive individuais
and. in exercise tolerance studies 1n

with good ventricular function, have
not reveaied of & negative
inatropic effect; cardiac -outpyt,
ejection fraction, ang left ventricular
end diastolic pressure have not been
affected. Such data have no prodic-
tive vaiue with respact to effacts in
patients  with poor ventricular
function, ang increased heart failure
has been reported in patients with
Freensnn]g"nmrm of ventricular
unction. There are as yet faw data on
the interaction of diltiazem and
beta-blockers in patients with poor
ventricular function, Resting heart
fate is usually slightly raduced by
diltiazem,

in hypertensive patients, , CARDIZEM CD
roduces anthypertensive effects
oth in the supine and stlndw
posttions. In 2 double-blind, paratiel,
dose-response study-utitinng doses
ranging trom 90 to 540 mg once
daly, CARDIZEM CD fowsred Supine
diastolic blood pressure in an
apparent finear manner over the
entire dose range studied. The
changes in diastoic biood pressure,
g;asur\;goit t%n. l«:‘d psh‘coebo,
mg. 3 3
w‘eézs ~2,9,P:3.5, -'(Ii‘q -QPsou:g
~10.5 mm Hy. respectivety. ural
hypotension is infrequently noted
upon suddenly assuming an upright

associtted with the chionic antihy.
pertensive esffects. CARDIZEM CD
decreases vascular resistance, in-

diastolic pressure are inhitvtad, while

Pressure is usually reduced. Chronic
therapy with cﬁﬂmu CD produces
1o changs or an increase in plasma
Catechaiamines. No increased activity
of the remn-anwnsin-ams-
terone axis has .
CARDIZEM CO reduces the renai ang

| effects of angiotensin Il
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Lhromic  oral - administration o
CARDIZEM 1o patients in doses of up
to 540 mo/day has resulted in smail
ncreases in PR interval, and on
0ccasion produces abnormal projon-
gation. {See WARNINGS )

Diltiazem s well absorbed from the
Qastrointestinal tract and s subiect to
an extensive first-pass effect, yivi
an absolute tioavailability (compa
lo intravenous administration) of
2bout 40%. CARDIZEM undergoes
extensive metabolism in which oniy
2% to 4% of the unchanged drug
2rs in the urine. Drugs which
nauce or inhibit hepatic mecrosomal
:nzymes may aiter diitiazem disposi-
on.

Total radioactivity measurement
following short IV admimstration in
heatthy ~volunteers suggests the
presence of other mmf?ed etab-
olites, which attain hi?hﬁf concentra-
tions than those of diltiazem and are
more slowty eiiminated; halife of
total ragicactivty is about 20 hours
compared 10 2 to S hours for dilti-
azem

In_vitro binding studies show
GARDIZEM is 70% 1o 80% bound to
lasma g'rmg‘ns Competitive in vitro
igand bindi studies have also
shown CARDIZEM binding is not
altered by therapeutic concentra-
tions of “digoxin, hydrochloroth-
iazide, phenyibutazone, Propranoiol,
salicylic acid, or warfarin, The
Plasrma elimination half e following
single or muitipie drug adminjstra-

tion is approximately 3.0 tg
4.5 hours. Doosz c‘lﬁmm is
Hso&ras«n in the plasma at levels

fa 20% of the parent drug
and is 25% to 50% as potent as 2
coronary vasodilator a5 diltiazem.
Minimum therapeuic piasma_ dilt-
azam concentrations appear to be in
the range of 50 to 200 ng/mL_ There
is a departure from lingarity when
dose strengths are increased; the
halfdife is slightly increased with
dose. A study that compared
atients  with normal  hepatic
unction to patients with cirthosis
found an increase in halt-life and 3
69% increase jn ability in the
hepatically mpaited patients. A
Single study in nine with
Severely impaired renal function
showed no difference in the pharma-
cokinetic profile of diltiazem com-
qu fo patients with normal renal
unction.
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drug
ua lo the potential for additive
eftacts

2 Congestive Haart Failure

Although diltiazem has 1 nNegative
motmowl:| effect in isolated arumat

- Wissue preparations, hemodynamic

studies in humans with norma
ventricular fynction have ngt
Shown a reduction 1 cardiag mdex
nor consistent negative effects on
contractitity (dp/dt). An acute
Study of oral dithazem in atients
with impaired ventricular function
(ejection fraction 24% o £%)
showed improvement in indices of
ventacular function without sige-
icant decrease in contractie
function (dp/dt) Worsenmg of
congestive heart faiture has been
feporied in patients with preex-
isting impairment of ventricylas
function, Ez?enence with the use
of CARDIZEM (aritiazem hydro-
chioride} 1n combination with
beta-blockers in patisnts with
impaired_ventricular function s
limited. Caution should be exer-
cised when using this combina-
tion

. Hypolension. Decreases in bioog

fressurs associated with CARDIZEM
therapy May occasionaily result i
Symptomatic hypotension.

. Acule Hepatic injwry. Mild eleva-
ticns of 4

ransaminases with ang
without concomvtant elevation in
alkaiine phosphatase and biiruten
have been observed in clinical
Studies. Such sievations were
usually transient and frequently
resolved even with continued dilti-
azem treatment. in rare instances,
sigraficant elevations in e
such as alkaline hosphatase.
LDH, SGOT, SGPT, and other
phenomena consistent with agute
hepatic injury have been noted.
These reactions tended to opcyr
early after therapy initiation (110
8 weeks) and have een reversibie
upon discontinuation of drug
therapy. The relationship to
(‘ARD!%E':J S _uncertain in s;:sr:
cases, robabie in some.
PR&GIUHSNS,)

PRECAUTIONS

RDIZEM (diftiazem hydrochionide)

is extensively metabolizeg by the liver
and excreted by the kidneys and in
bile. As with AWdrog give® over
prolonged  penods, boratory
arameters of renal and hepalic
unction should be monitored at
reguiar intervais. The drug shouid be
on

NEfe rBvers
when the drug was discontinued. In
dogs, doses of 20 mgAg were aiso
associated with hapatic changes;
however. these changes wers
reversibie with continued dosing.

infrequently reported.  Should a
don Y

matol reaction persist, the
Mmbl discontinued.

., cauion and careful titration

indicate that there may be additive
offects in prolonging A conduction
e g e

(S

e ith mmz‘}m
cong wi X
Py
As with all drugs, care should be
exercised when treating patients
with _ multiple  medications.



CARDIZEM® ¢
(ditiazem HEJ)

;:no. prorranmgl appears "l‘ol g
laced from | hﬂdﬂg Sif

dll?;zzm # combination theragy s
initizied of withdrawn n Conggaction
with propranolol, an iustmant in
te propranalol dose may be
warranted. (See WARNINGS,)

significant increases. The effect

be medialed by cimetidine’s lmm
inkibition of “hepatic cytochrome
P-450, the enzyme system Tespon-

. Administration of CARDIZEM
wilh digoxin in 24 hesfthy Male
subjects increased plasma digaxin
concentrations approxmately 3
Another investigator found ng
increase in  digoxin levels in
12 patients with coronary artery
disease Sincs thers have been
contlicting  resuits Tegasding the

“gigoxl'n levels, 1t is recom-

that digoxin favels be
monitgred when inita ,_adjusting,
and discm;ofdtmuinqhle IZEM ther-
20y 0 avoid possible over- or under-

digitalization. (See WARNINGS. )
Anesibetics. ‘The depression of
cardiac contractikity, conductivity, and
wel a5 the vascular

dur‘i’r“\‘qc Studies " 0

car transplani . in renal

and cardiac I t rocipients, a

reduction of losporine dose

ranging from 15% fo 49% was
to

necessary to maintain Sporine
trough concentrations simiar tp
those seen prior to the addition of
diftiazem. i these agents are 1 be
administered concunen%cydo-
Sporine_concentrations should be
monilored, especially when ditiazem
theragy is initiated, adjusted, or
%«hscos'mem s
e effect of cyciosporine on
azem plasma concentrations has not
been evaiuated.

istrabon g mzem r‘;:ih carba-
mazéping has eported 1o rasult
in elevated ‘(s,e,:um leée%u of :ima)-
mazeping ( o increase),
resuiting in toxicity in some cases.
Patients  receivi these  drugs
concurrently should be monitored for
2 potential drug interaction.

dosage ievels of up to 30 mg/kg/day
shm o evidence of carino.

There are no well-controlied Stugies
n nant women; therefore, use
CA nEEM 1n pregnant women only if

the potentiai benefit justifies the _

potential risk to the fetus.

report
Bons in breast mitk may cmmm
serum levels, If use of HZEM i
deemed essantial, ,an atemativa
method of infant fesding shodld be
instituted.

iety and etfectiveness in tiatric
Patients have not been established.
ADVERSE REACTIONS
Serius adverse reactions have besn
fare in studies carried out to date, but
it Shouid be recogmized that patients
with impaiced ventricular function
and cardiac conduction abnormalities
have usually been excluded from
these studies.
The following tatie presents the most
common adverse reactions reported

e EARBTEEN S s
mmmmmmmhs
shown for companison.

(™e807) | (me301)
30% | 30%
3% | 1%
AV Bock
FrstDgree]  33% | 0o%
Edema 26% | 13%
Eﬁmﬁly 15% | 23%
Asthnia 18% | 17%

In clinical trialyof CARDIZEM €O
capsules. CARDIZEM tabists, ang
CARDIZEM SR capsules invoiwna‘m

),

branch _block, congestive
heart tailure, £CG ahmn'm;‘m
Iypotension, palpitations,
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calclum adminstration to reverss the
phyﬁdogpg effects of diftiazem

I 0 GV vreuse e samggen-
response, SUDPOr-
wmm should be employed in
addition 0 lestinal deconts-
mingtion. Diazem dntsmu?uv
to be removed by peritoneal or
hemodi; . Limited data suggest
that piasmapheresis or charcoal
ool
limination )58
emmn; . lowing
effects b
clinical expeniences, the tollowing
measures may be considersd:
Bradyeardia:” Administer atropine
{060 1 1.0 ng). i thers is no
responss to vagad blockade, admin-
ree .
Lveans above, Fixed hi

I ock shouid be treated with
cardiac pacing. . .
Miuhlmzmmpc

s (isoproterencl, dopamsne, o
agenis {soprotrenal. dog

depend Severi chinical
situation and mimlyudﬂm'"! and
expenience of the treating physician.
DOSAGE AND ADMINIS TRATION
Patients controlied on diiazem alone
of in combination with other medica-
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Conditions: Store at 25°C
0 i ks
trofled Room Temperature). Avoid
excessive humidity.

Prescribing Information as of May 1999
Hoechst Marion Roussel, Inc. .
Kansas City, MO 64137 1ISA
www.hmn com

50018939
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PRODUCT: LABEL, CARDIZEM CD, CAPSULES
360 MG, 90 CT,

¢
T
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FUNCTIONAL é“ @‘ i
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PRINTER: NEW JERSEY PACKAGING PROOFREADING
oS 255 - . REGULATORY
—J
D[ Noc0088-1799.42 -\ @
Each CARDIZEM® CD capsule contains 360 mg of ———
2o 1 ® ditiazem hydrochonide. K ONLY Dosage and  eeeeeees
? 3| Cardizem® CD  gumpesee sowr oo ==
g 3 - nformation. WARNING: Keep out of ——
“ g dittiazem HCH reach of chicren. Pharmacist Dis- e—a — |
e pense n hight-resistant. tght container  —— o EEMEE Oy,
2 4 360 with child-resistant closwre. Store at Cimmwmm GRS O\ |
2 * mg 25 C (77 F); excursions permitted to. /= _—— N
38 15-30 C (5986 F) [see —— " -
22 USP Controlled R —
gg Temperature). Am —— e
< ONCE-A-DAY excessive humidity. e w— 00
" ©1999, Hoechst = = 0
DOSAGE Maron Roussal, inc. = == 0
2 Hoechst Marion — ()
: Rouseet . —
Kansas City, MO 64137 =
usa )
O0Capsuies Hoechet Marion Roussel  www.hmiicom Py
& . i 50018907 . - -
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CHEMIST’S REVIEW 1. ORGANIZATION 2. NDA Number
HFD-110 20-062
3. Name and Address of Applicant (City & State) 4. Supplement(s)
Carderm Capital L.P, Number (s) Date(s)
¢/o Westbroke Limited SCF=-027 6/18/99

Raymond House
12 Par La Ville Road
Hamilton, HM 12 Bermuda

5. Drug Name 6. Nonproprietary Name 8. Amendments &
CARDIZEM CD Diltiazeém hydrochloride Other (reports,
etc) - Dates
7. Supplement Provides For: Orig - 1/7/99
Response to letter of May 7, 1999 for s-027. BC~3/5/99
9. Pharmacological Category 10. How Dispensed 11. Related IND(s)/
Ca antagonist (hypertension) Bg E] NDA(s) /DMF(8)
Rx OTC - ’
12. Dosage Form(s) 13. Potency(ies)
Capsules, CD (controlled 120, 180, 240 and
diffusion, once-a-day) 300 mg/capsule
14. Chemical Name and Structure : 15. Records/Reports
l,5-Benzothiazepin-4(SH)one,3-(acetyloxy)—5-[2- Current
(dimethylamino)ethyl]-2,3-dihydro—2~(4-(dimethyl- E] E] -
phenyl)=-, monohydrochloride, (+)-cis- Yes No

Reviewed

[:] Yes D No

16. Comments:
As requested in the letter, final proofs for the bottle labels and
final printed labeling for the package insert showing the changes to
the storage statement are included.
Updated (12 month) stability report is included. The statistical
analysis shows that the projected shelf life of the 360 mg capsules
is greater than 24 months is also included.

Labels - storage statement has been corrected. Satigfactory.

17. Conclusions and Recommendations:

For the final printed labeling, Hoechst Marion Roussel needs to use
larger font. Unacceptable.

18. REVIEWER

Signature Date Completed
Danute G. Cunningham

l ’ June 29, 1999
S

Distribution:
&j Original Jacket DD Reviewer O Division File J CSO
20062827 .AM1
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MAY 6 1999

CHEMIST’S REVIEW

1. ORGANIZATION
HFD-110

2. NDA Number
20-062

Raymond House

12 Par La Ville Road
Hamilton, HM 12 Bermuda

3. Name and Address of Aéblicant (City & State)
Carderm Capital L.P.
c/o Westbroke Limited

4. Supplement(s)
Number (s) Date(s)
SCF-027 1/7/99

5. Drug Name
CARDIZEM CD

6. Nonproprietary Name
Diltiazem hydrochloride

7. Supplement Provides For: 5tn“ﬁk
addition of 360 mg capsule,(slightly modified)
to the Cardizem CD capsules.

8. Amendments &
Other (reports,
etc) - Dates

AN $Y’/\?IP A

9. Pharmacological Category
Ca antagonist (hypertension)

Bng E]OTC

10. How Dispensed -

12. Dosage Form(s)

Capsules, CD (controlled
diffusion, once-a-day)

13. Potency(ies)
120, 180, 240 and
300 mg/capsule

11. Related ‘IND(s)/
NDA(s8) /DMF (s)

4}.

14. Chemical Name and Structure
1,5—Benzothiazepin—4(SH)one,3—(acetyloxy)-5-[2-
(dimethylamino)ethyl]-2,3-dihydro-2-(4—(dimethyl-
phenyl)-, monohydrochloride, (+)-cis-

15. Records/Reports 1

Current
DNO

E]Yea
Cyo

Reviewed

D Yes

16. Comments:

The formulation change is found in the Active Bead.
aspects, including the sustained release coating, of the

manufacturing process of the capsule remain unchanged from that which
is currently approved.

This new capsule will be manufactured and controlled by Hoechst
Marion Roussel, Inc. in Kansas City, MoO.
the other approved strengths is proposed in this supplement.

No change in formulation to

All other

EES requested on 1/19/99.
Biopharmaceutics review requested on 1/19/99.

Approvable - due to labeling issues.
modified: Store at 25°C (77°F);
86°F) . [see USP Controlled Room Temperature]. Container label -
storage statement should be changed.

17. Conclusions and Recommendations:

Acceptable on 5/§7/99
Approvable - 4/23/99,

Storage statement has to be
excursions permitted to 15-30°C (59-

Distribution: Gﬁ

18. REVIEWER

Name Signature Date Completed

Danute G. Cunningham lg; R May 5, 1999
L J

Original Jacket L] Reviewe~ 4 Division File ] cso

20062827.SUP

gl%Lﬁ



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: NDA 20062/S027

CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIEW(S)
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APR 23 1999 )/

Clinical Pharmacology/Biopharmaceutics Review

NDA 20-062

Serial #: SCF-027

Compound #: Cardizem CD 360mg Capsules
Hoechst Marion Roussel

Submission Date: January 7, 1999

Reviewer: Thomas A. Parmelee, Pharm.D.

Type of Submission: Supplement for New Formulation Study Report-Cardizem CD
360mg Capsules- A Bioequivalence Study and a Food Effect Study

BACKGROUND

NDA-062 has been approved for Cardizem CD (diltiazem HCI) Capsules in the
strengths of 120mg, 180mg, 240mg, and 300mg. The maximum daily dose for
diltiazem extended release capsules is established at 360mg. A new 360mg capsule
formulation has been developed, and is the topic of this supplemental submission. The
new 360mg capsule contains a formulation that is slightly modified from the currently
approved lower strength capsules. The formulation change is found in the active bead
of the drug product.

Two studies were submitted to the Office of Clinical Pharmacology and
Biopharmaceutics for review. These studies were designed to show that the new
Cardizem CD 360mg capsule formulation is bioequivalent to two Cardizem CD 180mg
marketed capsules. One study is a bioequivalence study comparing single-dose and
multiple-dose administration of the new 360mg capsules to the marketed 180mg
strength capsules. The second study examines the effect of food on the single-dose
pharmacokinetics of the new 360mg diltiazem capsule formulation. These studies are
summarized in Appendix 1 and Appendix 2, respectively.

RESULTS -

It appears that both lots of the new 360mg capsule formulation are bioequivalent
to the marketed 180mg capsule formulation in the single-dose comparisons in terms of
both AUC (0-inf) and Cmax for both parent diltiazem and N-desmethyl metabolite.

In the steady-state comparisons, bioequivalency is met in terms of AUC, ss and
Cmax, ss between treatments, and only fails the 80-125% rule for Treatment B (lot #
RH9738) in terms of Cmin, ss for parent diltiazem.



The 90% confidence intervals between the high-fat breakfast treatment and the
fasted treatment were within the 80-125% rule for both AUC (0-inf) and Cmax when
looking at parent diltiazem and the N-desmethyl metabolite. Food does not appear to
significantly affect the PK parameters of either lot of 360mg diltiazem capsules.

COMMENTS

1) Gender should not have been considered inclusion/exclusion criteria for these two
clinical studies unless there was a specific reason for doing so. This point was
mentioned to the sponsor via a teleconference before the start of the study.

2) The dissolution specifications are appropriate for the new strength capsule.

3) The draft prescription labeling submitted from the sponsor shows that the 360mg
capsules contain black iron oxide, FD&C Blue #1, and starch. These ingredients
were not listed in the composition of the capsules for review.

RECOMMENDATIONS

The new dosage strength for Cardizem CD 360mg capsules is approvable from the
standpoint of the Office of Clinical Pharmacology and Biopharmaceutics. The -
comment abeve regarding the draft prescription labeling was conveyed to the review

chemist. The dissolution methodology and specifications for the new strength are:

Apparatus: USP Type 2 (paddle)
Speed: 100 rpm

Media: 900mL degassed 0.1N HCI
Temperature: 37C +/-05C

Time (hrs.) Specifications (%)

6 hours %

12 hours %

18 hours %

24 hours NLT %

30 hours - NLT %

The draft prescription labeling (updated October 1998) and label included with the
submission are attached to this review. The labeling for all diltiazem products is
currently beimg updated and reviewed by this division (updated November 1998). The
labeling for this new Cardizem CD 360mg capsule formulation should reflect the final
printed labeling decided upon by the sponsor and the Agency for all Cardizem CD
products.

7

Thomas A. ParnLé,l Pharm.D. 7/1;/?’7



APPENDIX 1

“BIOEQUIVALENCE OF 360MG DILTIAZEM HCL FORMULATIONS AND
CARDIZEM CD AFTER SINGLE AND MULTIPLE DOSE ADMINISTRATIONS
IN HEALTHY MALE SUBJECTS”

STUDY: Protocol # DZPR0207
Report K-98-0235-D

SPONSOR: Licensed to:
Hoechst Marion Roussel Inc.
P.O. Box 9627, H3-M2112
Kansas City, MO 64134-0627

Authorized by:

Carderm Capital L.P.

Raymond House .
12 Par La Ville Road -
Hamilton, HM 12 Bermuda

INV ESTIGA;OR AND STUDY SITE:

OBJECTIVES:

To determine whether 360mg Diltiazem HCL capsule formulations are
bioequivalent to marketed 180mg Cardizem CD capsules.

FORMULATIONS:
1) Diltiazem 360mg capsules (lot# RH9736); Batch sizel”
2) Diltiazem 360mg capsules (lot# RH9738); Batch size
3) Cardizem CD 180mg marketed capsules (lot# P31048)

The following table shows the composition of the new formulation of Cardizem
CD 360mg Capsules:



STUDY DESIGN:

The study design was a randomized, open-label, single- and multiple-dose, 3-
period, crossover study with a washout period of 12 days between treatments. The
study population was 26 healtty, non-smoking males between the ages of 18 to 45
years. Subjects received each of the three treatment regimens in a randomized fashion:

Treatment A: One diltiazem 360mg capsule (RH9736) given as a SD on day 1, and then
q.d. on days 3-9.

Treatment B: One diltiazem 360mg capsule (RH9738) given as a SD on day 1, and then
q.d. on days 3-9.

Treatment C: Two Cardizem CD 180mg capsules (P31048) given as a SD on day 1,
and then q.d. on days 3-9.

Subjects were continuously monitored for general health and any adverse
reactions. Heart rate, blood pressure, and 12-lead ECG recordings, clinical chemistry,
and hematological exams were done before the study and upon completion. Plasma
samples were collected before the SD on day 1 and 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16,
18, 21, 24, 36, and 48 hours following the dose. The subjects received seven days of
multiple dosing during days 3-9. Trough plasma samples were obtained before the dose
ondays 8 and 9, and 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 18, 21, and 24 hours following -
the day 9 dose.

ASSAY:



Table B: Dissolution Data for Cardizem CD 360mg Capsules ) —

Time Specifications (%) Percent Dissolved
RH9738 (%) RH9736 (%) P31048 180mg (%)

3 hours
6 hours %
9 hours T
12 hours % T
15 hours
18 hours o
24 hours NLT %
30 hours NLT %

DATA ANALYSIS:

Pharmacokinetic analysis of diltiazem and MA metabolite concentrations in
plasma was conducted by non-compartmental methods. The metabolite DAD
concentrations were presented by descriptive statistics only (mean, standard deviation,
CV%). The primary PK comparisons include Cmax and AUC (0-inf) following single
dose administration; and Cmax,ss, Cmin,ss, trough plasma concentrations (days 8, 9,
and 10), and AUCss for multiple dose steady-state findings.

Comparisons between treatments were made for diltiazem and MA metabolite
pharmacokinetic parameters and trough plasma levels. An analysis of variance
(ANOVA) was performed for each parameter using PROC MIXED SAS with terms for
sequence, subject within sequence, period, and treatment. Least square means,
treatment differences, and 90% confidence intervals for treatment differences were
determined. These log-transformed results were back-transformed by exponentiation to
obtain adjusted means, treatment ratios, and 90% confidence intervals for these
treatment ratios. Each lot of the diltiazem 360mg (Treatments A and B) was compared
to the marketed reference Cardizem CD 180mg (Treatment C). Bioequivalence was to



be concluded if the limits of the 90% confidence interval on the ratio of treatment
means falls entirely within the 80-125% range.

Trough plasma concentrations for each treatment were also compared using an
ANOVA with terms for subject and day. From this ANOVA, least square means for
each day, estimated differences between days, and 90% confidence intervals for the
differences between days were calculated. These log-transformed results were back-
transformed by exponentiation to obtain adjusted means, day ratios, and 90%
confidence intervals for these ratios.

RESULTS:

Both lots of the 360mg capsules appear to be bioequivalent to the reference
Cardizem CD 180mg capsules in the single-dose comparisons. Treatment A (lot #
RH9736) appears to be bioequivalent to the reference capsules in the multiple-dose
steady state comparison, however, treatment B (lot # 9738) is outside the 80-125% BE
limits for Cmin, ss. Please refer to the following tables and figures:
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CSR No. K-98-0235-D 30 October FINAL
M020307/ST7357/Protocol DZPR0207

Table 9. Mean diltiazem (DTZ) pharmacokinetic parameters following 360 mg single
dose on day 1, Protocol DZPR0207

TRT | Number Raw Adjusted| cvs Pair | Ratio 90% CI? on P value
mean pean (%) ratio

AUC (0 ~o0) A 24 3437.58} 3254.72 }30.91] asc | 100.83 (88.5, 114.8) 0.916
(ng/mLxh) B 23 3676.08| 3436.67 [36.23| B/A | 105.59 (92.7, 120.3) 0.487
c 23 3478.85] 3228.07 |39.54| B/C | 106.46 (93.4, 121.3) 0.425
Crpax A 24 170.69 | 160.18 [38.54| a/c | 102.47 (90.6, 115.8) 0.740
(ng/mL) B 23 169.69 | 158.35 |35.20| B/A 98.86 | (87.4, 111.8) 0.876
c 23 166.58 | 156.32 [36.49| B/Cc | 101.30 (89.6, 114.5) 0.861
t1/2 A 24 6.98 6.86 16.61) A/c 95.33 [ (86.7, 104.8) 0.403
(h) B 23 7.48 7.10 45.65( B/A | 103.51 | (94.1, 113.9) 0.546
c 23 7.30 7.20 19.48}| B/C 98.68 | (89.7, 108.6) 0.816
Lhax A 24 13.08 12.17 35.13| A/c | 106.27 | (88.0, 128.3) 0.589
(h) B 23 13.22 12.45 |[30.52| B/A | 102.34 | (84.8, 123.6) 0.837
23 12.39 11.45 |[34.30 B/C | 108.77 | (90.0, 131.5) 0.460

bercent ratio and 90% confidence interval (CI) were calculated from ANOVA using
log transformed data

TRT A = one 360 mg CD capsule (lot RH9736) given fasted
TRT B = one 360 mg CD capsule (lot RH9738) given fasted
TRT C = two 180 mg Cardizem CD Capsule (lot P31048) given fasted

Supporting Data:
Appendix B.3.3 Details of treatment comparisons, diltiazem single dose

pharmacokinetic barameters, page 214 and Appendix C.2.2 Pharmacokinetic listings,
page 639
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'CSR No. K-98-0235-D 30 October FINAL
M020307/ST7357/Protocol DZPR0207

Table 10. Mean diltiazem (DTZ) steady-state pharmacokinetic parameters following
360 mg dose on day 9, protocol DZPR0207
TRT | Number Raw Adjusted| CV% | Pair | Ratio 90% cIPn P value
mean | mean (%) ratio
AUC A 24 3754.53 13551.98 |28.57 A/C 100.69 | (%4.0, 107.9) 0.868
(ng/mLxh) B 23 3896.27|3558.25 36.19 |B/A 100.18 (93.5, 107.3) 0.966
Cc 23 3811.93[3527.75 33.13 | B/C 100.8¢ (94.2, 108.1) 0.834
Crax, ss a 24 224.18 |212.39 -29.46 |a/c 89.55 |(83.5, 96.1} 0.011
{ng/mL) B 23 245.21 |225.41 34.48 |B/A 106.13 | (98.9, 113.9) 0.163
c 23 256.14 |237.17 33.81|RB/C 95.04 | (88.6, 101.9) 0.230
Cmin, ss A 24 97.29 |87.97 38.53 {a/C 104.02 | (92.8, 116.6) 0.564
(ng/mL) B 23 109.15 |97.94 41.76 |B/A 111.33 | (99.3, 124.8) 0.122
c 23 94.05 |84.57 41.10|B/C 115.80 | (103.3, 129.8) |0.036
RATIO A 24 2.55 2.41 49.16 |a/c 85.77 (77.1, 95.4) 0.020
: (Cmax,ss/ B 23 2.36 2.31 25.23 |B/A 95.78 (86.1, ‘106.6) 0.501
c_. c 23 2.89 2.81 29.11 {B/C 82.14 (73.8, 91.4) 0.004
i min, ss)
f tmax A 24 9.75 9.38 43.75[a/c 149.54 (127.7, 175.1) <0.001
(h) B 23 6.65 6.30 35.86 | B/A 67.15 (57.3, 78.7) <0.001
3 (o 23 6.65 6.27 36.15|B/C 100.42 | (85.8, 117.5) 0.965
EE Trough A 24 116.96 (110.78 31.37 [asc 108.12 (100.8, 116.0) 0.069
: Plasma B 23 119.28 |110.00 36.39 |B/A 99.29 | (92.5, 106.5) 0.866
Conc? o] 23 110.28 }102.45 34.20 {B/C 107.36 (100.1, 115,2) 0.097
{ng/mL)
a mean of trough plasma concentrations on days 8, 9, and 10
b bercent ratio and 90% confidence interval {CI) were calculated from ANOVA using
log transformed data
TRT A = one 360 ng CD capsule (lot RH9736) given on days 3 through 9
TRT B = one 360 mg CD capsule (lot RH9738) given on days 3 through 9
TRT C = two 180 mg Cardizem CD Capsule (lot P31048) given on days 3 through 9
Supporting Data:
Appendix B.3.7 Details of treatment comparisons, diltiazem steady state
pharmacokinetic parameters, page 223
Appendix C€.2,2 Pharmacokinetic listings, page 639
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CSR No. K-98-0235-D 30 October FINAL
M020307/ST7357/Protocol DZPR0207

Table 11. Mean N-desmethyldiltiazem (MA) pharmacokinetic parameters foliowing
360 mg dose on day 1, Protocol DZPR0207
TRT | Number | Raw mean | Adjusted| CV% Pair Ratio 90% CI2 on P value
mean (%) ratio

AUC (0-00) A 24 1246.89 | 1176.76 [ 32.17 A/C 99,12 (87.2, 112.86) 0.907

{ng/mLxh) B 23 1402.22 | 1272.85 | 56.64 B/A 108.17 | (95.2, 122.9) 0.309
c 23 1263.94 | 1187.27 | 36.93 B/C 107.21 | (94.3, 121.9) 0.366

Crax A 24 43.05 40.43 35.32] A/C 97.49 (87.5, 108.86) 0.695

{(ng/mL) B 23 43.37 41.12 28.05|] B/A 101.72 | (91.3, 113.4) 0.792
o 23 43.86 41.47 29.52 B/C 99.17 (85.0, 110.5) 0.898

Ty/2 A 24 11.16 10.96 18.53 A/C 99.14 (86.2, 114.0) 0.917

(h) 1 B 23 13.79 12.09 86.90 B/A 110.31 } (95.9, 126.9) 0.245

c 23 11.22 11.06 23.65| B/C 109.36 | (95.0, 125.9) 0.291

Thax A 24 16.63 16.12 22.49 A/C 100.83 (88.2, 115.2 0.918

(h) B 23 16.52 15.38 47.86| B/A 95.42 (83.5, 109.1) 0.559

[od 23 16.09 15.99 19.20 B/C 96.21 (84.1, 110.0) 0.631

A percent ratio and 90% confidence interval (CI) were calculated from ANOVA using

log transformed data

TRT A = one 360 mg CD capsule (lot RH9736) given fasted

TRT B = one 360 mg CD capsule {lot RHS738) given fasted

TRT C = two 180 mg Cardizem CD Capsule {lot P31048) given fasted

Supporting Data:

Appendix B.3.14 Details of treatment comparisons, MA single dose pharmacokinetic

parameters, page 237

Appendix C.2.2 Pharmacokinetic listings, page 639




CSR No. K-98-0235-D
MO020307/ST7357/Protocol DZPR0207

30 October FINAL

netic 1istings, page 639

Table 12, Mean N-desmethyldiltiazem (MA) steady-state pharmacokinetic parameters
following 360 mg dose on day 9, Protocol DZPR0207
TRT | Number | Raw mean Adjusted| cvs Pair Ratio 90% cI? on P
mean (%) ratio value
AUC, A 24 1333.87 [ 1254.56 | 31.55 A/C 98.30 (94.1, 102.7) 0.512
{ng/mLxh)| B 23 1344.84 | 1254.89 33.11 B/A 100.03 (95.7, 104.5) 0.992
c 23 1365.51 ] 1276.27 | 33.37 B/C 98.33 (94.1, 102.7) 0.517
®max, ss A 24 70.41 66.52 31.41) A/c 97.52 (93.0, 102.2) 0.376
(ng/mL) 23 68.45 64.15 |30.65| B/A 96.45 (92.0, 101.1) 0.205
c 23 72.68 68.21 32.45] B/e 94.05 (89.7, 98.6) 0.034
Cmin, ss A 24 41.31 37.48 39.71} aysc 102.20 (95.1, 109.8) 0.614
(ng/mL) B 23 43.80 40.62 35.07 B/A 108.3¢ {100.8, 116.5) 0.068
Cc 23 40.07 36.68 38.79 B/C 110.73 (103.1, 119.0) 0.022
RATIO A 24 1.82 1.78 33.29| asc 95.41 (89.5, 101.8) 0.227
(Cmax,ss/ 23 1.59 1.58 12.60 B/A 89.04 (83.5, 95.0) 0.004
c.. 23 1.88 1.86 20.76} B/C 84.95 (79.6, 90.6) <0.00
min, ss) 1
thax A 24 13.54 11.90 31.40] aysc 115.57 (92.6, 144.2) 0.278
(h) B 23 10.00 9.11 43.06 B/A 76.55 (61.3, 95.¢6) 0.049
(o 23 11.26 10.30 36.73 B/C 88.47 {70.8, 110.6) 0.361
Trough A 24 47.21 44.67 32.31y asc 105.95 | (101.4, 110.7) | 0.032
Plasma B 23 46.66 43.85 33.66 B/A 98.18 (94.0, 102.6) 0.486
Conc? c 23 44.84 42.16 |{133.08] B/c 104.02 (99.6, 108.7) 0.137
(ng/mL)
a mean of trough plasma concentrations on days 8, 9, and 10
bPercent ratio and 90% confidence interval (CI) were calculated from ANova using
log transformed data
TRT A = one 360 ng CD capsule (lot RH9736) given on days 3 through 9
TRT B = one 360 ng CD capsule (lot RH9738) given on days 3 through %
TRT C = two 180 mg cardizem cp Capsule (lot P31048) given on days 3 through 9
Supporting Data: -
Appendix B.3.18 Details of treatment comparisons, MA steady state Ppharmacokinetic
arameters, page 246 and Appendix C.2.2 Pharmacoki
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APPENDIX 2

“EFFECT OF FOOD ON THE SINGLE-DOSE PHARMACOKINETICS OF
DILTIAZEM HCI 360MG FORMULATIONS IN HEALTHY MALE SUBJECTS”

STUDY: Protocol # DZPR0208
Report K-98-0236-D

SPONSOR: Licensed to:
Hoechst Marion Roussel Inc.
P.O. Box 9627, H3-M2112
Kansas City, MO 64134-0627

Authorized by:

Carderm Capital L.P.
Raymond House

12 Par La Ville Road
Hamilton, HM 12 Bermuda

INVESTIGATOR AND STUDY SITE:

OBJECTIVES:

To determine the effects of a high-fat breakfast on the rate and extent of
absorption of a single oral dose of 360mg diltiazem HCl capsule formulation.

FORMULATIONS:

1) Diltiazem HCI 360mg capsules (lot# RH9736)
2) Diltiazem HC1 360mg capsules (lot# RH9738)

STUDY DESIGN:

The study design was a randomized, open-label, single-dose 4-period, crossover
study with a washout period of 7 days between treatments. The study population was
22 healthy, non-smoking males between the ages of 18 to 45 years. Subjects received
each of the four treatment regimens in a randomized fashion:

Treatment A: One diltiazem 360mg capsule (RH9736) dosed under fasting conditions.



Treatment B: One diltiazem 360mg capsule (RH9736) dosed with a high-fat breakfast.
Treatment C: One diltiazem 360mg capsule (RH9738) dosed under fasting conditions.
Treatment D: One diltiazem 360mg capsule (RH9738) dosed with a high-fat breakfast.

Subjects were continuously monitored for general health and adverse events.
Heart rate, blood pressure, and 12-lead ECG recordings, clinical chemistry, and
hematological exams were done before the study and upon completion. Heart rate,
blood pressure (5 minutes supine), and lead Il ECG measurements were taken 4 hours
following each single dose. Plasma samples were collected before each dose on day 1
and 1, 2, 3, 4,5, 6, 8, 10, 12, 14, 16, 18, 21, 24, 36, and 48 hours following the dose.

ASSAY:
r

DATA ANALYSIS:

Pharmacokinetic analysis of diltiazem and MA metabolite concentrations in
plasma was conducted by non-compartmental methods. The metabolite DAD
concentrations were presented by descriptive statistics only (mean, standard deviation,
CV%). The primary PK comparisons include Cmax and AUC (0-inf) for plasma
concentrations.



Comparisons between treatments were made for diltiazem and MA metabolite
pharmacokinetic parameters. An analysis of variance (ANOVA) was performed for
each parameter using PROC MIXED SAS with terms for sequence, subject within
sequence, period, and treatment. Least square means, treatment differences, and 90%
confidence intervals for treatntent differences were determined. These log-transformed
results were back-transformed by exponentiation to obtain adjusted means, treatment
ratios, and 90% confidence intervals for these treatment ratios. -‘Treatment B was
compared to Treatment A with Treatment A serving as the reference, and Treatment D
was compared to Treatment C with Treatment C as the reference treatment.
Equivalence was defined as the limits of the 90% confidence interval on the ratio of
treatment means falling entirely within 80% to 125%.

RESULTS:

Twenty subjects completed all four treatments. The differences in AUC (0-inf)
and Cmax between the high-fat and fasting treatments were small. The 90% confidence
intervals for the differences between treatments were within the limits of 80% to 125%
using the fasted treatments as the-references. Please refer to the following tables and
figures:

- APPEARS THIS WAY
- ON ORIGINAL
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CSR No. K-98-0236-D 5 November 1998 FINAL
MO020307/ST7358/Protocol DZPR0208

Table 9. Mean diltiazem (DTZ) pharmacokinetic Parameters, 360 mg single dose,
._protocol DZPR0208

TR Number Raw mean Adjusted CVv% Pair Ratio (%) 90% Cl?onratic P value

T mean
AUC(0~) A 20 3384.33 3106.43 2903 - - - , -
(ng/mixh) B 29 3517.52 3240.02 3123 B/A 10430 (95.1, 114.4) 0.451

c 20 3214.98 2961.00 27.04 - - - -

D 2 3633.28 327202 4782 DIC 110.50 (1007, 121.2) 0.077
Conax A 20 160.48 14961 30.10 - - -~ -
(ng/mL) B 20 179.60 166.93 3452 B/A 111.58 (10138, 122.3) 0.051

c 20 153.51 144.68 2463 - - - -

D 2 174.18 159.05 4374 D/C 109.93 _(100.3, 120.5) 0:089
tyo A 2 6.87 6.68 16.06 - - - -
(h) B 20 6.65 6.49 13.47 BIA 97.16 (927, 101.8) 0.306

c 20 6.77 6.60 13.55 - - - -

D 2 6.49 6.41 1621 p/C 97.03 (926, 101.7) 0.283
tmax A 20 11.40 10.15 4593 - - - -

P ®) B 20 1010 g9a3 40.37 B/A 9193  (73.3,115.3) 0.536 )
cC 20 13.00 11.85 38.18 - - - -

D 21 10.48 9.21 57.24 DIC 7773 (622 97.2) 0.065

a Percent ratio and 90% confidence interval (C!) were calculated from ANOVA using log transformed data
TRT A = one 360 mg CD capsule (lot RH9736) given fasted

TRT B = one 360 mg CD capsule (lot RH9736) given with high-fat breakfast

TRT C = one 360 mg CD capsule (lot RH9738) given fasted

TRT D =one 360 mg CD Capsule (lot RH9738) given with high-tat breakfast

Supporting Data;
Appendix B.3.3 Details of treatment comparisons, Page 201 and Appendix C.2.2 Pharmacokinetic distings, page 473




CSR No. K-98-0236-D 5 November 1998 FINAL
M020307/ST735 8/Protocol DZPR0208

Table 10. Mean N—desmethyldiltiazem (MA) Pharmacokinetic Parameters
dose

=on9360mgcocapsule(lo(FlH9736 with
=0ne 360 mg CD capsme(lotRH9738)g'vmfasled
D ule

rotocol DZPRo20g
TRT  Number Raw mean
A g
B . 23,05 B/A 10462 (977, 1120) 0272
i c 20 1081.72 1011.27 24.71 - - - -
§ D 21 1166.22 1116.67 29.43 D/c 11042 (1032, 118.2) 0.018
! Crmax A 20 4129 39.18 27.14 - - - -
% (ng/mL) B 20 4322 41.68 25.04 B/A 106.38 (99,8, 113.4) 0.109
‘ c 20 38.12 3643 2119 - ~ -~ , -
z D 21 40.04 3885 24.78 p/c 10664  (100.1, 113.6) 0.095
¥
; tim A 1022 9.89 1745 _ - - ~
: M) B 20 10.32 10.01 17.03 B/A 10120 (g63, 106.4) 0.689
: c 20 9.97 9.64 17.05 - - - -
D 21 10.40 10.15 2252 D/C 10524 (1001, 110.6) 0.091
A 20 16.85 1629 18.99 - - - -
B 20 1245 11.55 35.97 B/A 7088 (s8¢, 85.7) 0.004
c 20 16.10 15.77 18.68 - - - -
D 21 12.14 10.83 50.92 D/C 6868 (589, 82.9) 0.001
percent ratio and 9o, confidence interval (C) were calculated from ANOVA using log transformed data
A:one360mgCDcapslle(lotRH
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RHPM Review of Final Printed Labeling AUG 2 4 1999

Application: NDA 20-062
Cardizem CD (diltiazem HCI) Capsules

Applicant: Carderm Capital L-P.

Supplement Date: January 7, 1999

FPL Letter Date: June 18, 1999

FPL Receipt Date: June 21, 1999

Background

NDA 20-062/S-027 provides for a new dosage strength, 360 mg Capsules. The formulation of this new capsule
strength is slightly modified from the other approved dosage strength capsules. An approvable letter was issued on
May 7, 1999. In addition to the labeling changes under DESCRIPTION and HOW SUPPLIED relating to the
new dosage strength, the approvable letter requested a revision of the Storage Statement.

Review

The applicant submitted final printed labeling in a submission dated June 18, 1999. The labeling was revised to
include information on the 360 mg capsule under DESCRIPTION and HOW SUPPLIED. In addition, the
Storage Statement was revised to read as follows:

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled Room Temperature].‘- ;

These changes were made in accordance with the requests in the approvable letter. An approval letter will be
drafted for Dr. Lipicky’s signature.

\ N
1S/

David Roeder
Regulatory Health Project Manager

cc: NDA 20-062
HFD-110 _
HFD-110/DRoeder/ABlount
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NDA 20-062/S-027 JUL 19 1999

Hoechst Marion Roussel, Inc.

Attention: Janet K. DeLeon

10236 Marion Park Drive

P.O. Box 9627 .
Kansas City, MO 64134-0627 '

Dear Ms. Deleon:

Please refer to your January 7, 1999 supplemental new drug application (NDA)
submitted under section 505(b) of the Federal Food, Drug and Cosmetic Act for
CARDIZEM CD (dilitazem hydrochloride) Capsules, 180 mg, 240 mg, 300 mg and
360 mg. . '

The supplemental application provides for a new dosage strength, 360 mg Capsules.
The formulation of this new capsule strength is slightly modified from the other
approved dosage strength capsules.

We have complé?ed our validation of the analytical methods for the 360 mg capsules 7
and request the following additional information regarding the dissolution test:

The method refers to dissolution software used to correct for UV absorbance
interference from diethyl phthalate, an excipient in the product. Attempts on April
8, 1999 by the analyst to get detailed information and explicit calculation
formulas from your firm for dissolution calculations for the excipient contribution
were not entirely successful. Please include a detailed description of the
software and the calculations used to obtain the final results in the method.

The method does not specify whether aliquots taken out are replaced or not. If
not replaced, please state whether final results are corrected for the volume
taken during sampling. The validating analyst did not replace aliquots and
corrected the volume withdrawn. It may be that sample aliquots are circulated
back into the dissolution bath after samples are read. If this is the case, it should
be stated in the method.

We would appreciate your prompt written response.

If you have any questions, please contact Danute G. Cunningham at (301) 594-5351
or Kasturi Srinivasachar, Ph.D. at (301) 594-5376.

Sincerely yours,

7-(9-
Kais‘tuﬁS‘s, 117

nivasachar, Ph.D.
Chemistry Team Leader, DNDC |, for the
Division of Cardio-Renal Drug Products, (HFD-1 10)
Office of New Drug Chemistry
Center for Drug Evaluation and Research



